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Introduction.
Let K = Q(θ) be an algebraic number field with θ in the ring A K of algebraic integers of K and f (x) be the minimal polynomial of θ over the field Q of rational numbers. The problem of establishing effectively the decomposition of a rational prime p in A K using the decomposition of f (x) modulo p goes back to Kummer. For a rational prime p, letf (x) =ḡ 1 (x) e 1 ....ḡ r (x) e r be the factorization of the polynomial f (x) obtained by replacing each coefficient of f (x) modulo p into product of powers of distinct irreducible polynomials over Z/pZ with g i (x) monic. In 1878, Dedekind [1] in A K (henceforth referred to as index of θ) for all generating elements θ in A K of the extension K/Q. In this direction, he proved the following theorem (cf. [1] , [ 
with ℘ 1 , ..., ℘ r distinct prime ideals of S.
The following question naturally arises.
Does the result of Theorem B hold with a hypothesis weaker than
In this paper, it is shown that the answer to the above question is the negative.
Indeed we prove 
er be as in Theorem B. Then there exists a polynomial M (x) with coefficients in the localization R p of R at the prime ideal p such that
, where π 0 is a prime element of R p . It has been recently proved (as a generalization of the well known Dedekind Criterion stated in [5] ) that the condition
is the same as saying that for each i,
either e i = 1 orḡ i (x) does not divideM (x) (see [3] ).
It may be pointed out that as shown in Lemma 2.1, the condition
is equivalent to saying that p does not divide N L/K (C θ ), where the conductor C θ of
R[θ] is defined by
Using the method of proof of Theorem 1.1, we have extended Theorem A to all
Dedekind domains with finite norm property. We shall denote by i S/R the greatest common divisor of the ideals N L/K (C θ ), where θ runs over all generating elements belonging to S of the extension L/K and C θ is as defined by (2).
In section 3, the following theorem is proved. 
as a product of powers of distinct prime ideals of S. Then p does not divide i S/R if and only if there exist distinct monic irreducible polynomials
It may be remarked that in the particular case when K = Q(θ) is an algebraic number field with discriminant d K and f (x) is the minimal polynomial of θ over Q, then as is well known (see [6, Proposition 4.18 
Proof. It is known that S is a finite R-module (cf. 
is not divisible by p, which proves that (i)⇒(ii).
(ii)⇒(i) We first show that
Write C θ = Q 
but does not belong to p[θ], which contradicts (iii). This completes the proof of (iii)⇒(i). 
Suppose to the contrary that
So there exists a polynomial
such that T (θ) ∈ pS but T (θ) does not belong to p [θ] . In particular, the polynomial
. It follows from (1) that
LetD(x) denote the g.c.d. ofF (x) andT (x). Writē
There exist polynomials A(x), B(x) in R[x] and C(x) ∈ p[x] such that

A(x)F (x) + B(x)T (x) = D(x) + C(x).
Substituting x = θ in the above equation and keeping in mind (5) as well as the fact
It follows from (6) and (7) that
Note that for i = j, ℘ j and g i (θ)S are coprime, for otherwise ℘ j divides g i (θ)S +pS = ℘ i which is not so. It now follows from (8) and the factorization of pS that ℘
As assumed in the opening lines of the proof, ℘ 2 i does not divide g i (θ)S. Therefore d i ≥ e i for 1 ≤ i ≤ r, which together with (6) gives, d i = e i and consequently degD(x) = degF (x) = n. ButD(x) being the g.c.d. ofF (x) and T (x) has degree not exceeding n − 1 by virtue of (4). This contradiction proves that 
in view of Lemma 2.1. Theorem B then proves the existence of distinct monic irreducible polynomials over R/p of degrees n 1 , ..., n t .
To prove the converse, suppose there exist distinct monic irreducible polynomials
Since R has finite norm property, the finite field R/p has only one extension S/℘ i of degree n i . Hence every irreducible polynomial over R/p of degree n i has a root in S/℘ i . Therefore there exists an element θ i ∈ S such that 
, ..., ξ (l) be the K−conjugates of ξ and η = η (1) , ..., η (m) be the K(ξ)−conjugates of η. Choose a non-zero element a of p 2 which is different from 
Set P i = pS + g i (θ)S, we first prove that
It is clear that
. Moreover for i = j we have ℘ j does not divide P i , since otherwise we would have g i (θ) ≡ 0(mod ℘ j ) which would give g i (θ j ) ≡ 0(mod ℘ j ). But in view of g j (θ j ) ≡ 0(mod ℘ j ),ḡ i (x) andḡ j (x) would have a common root in S/℘ j , which is not possible, since they are relatively prime. As P i divides pS, therefore P i is not divisible by prime ideals different from ℘ 1 , ..., ℘ t and so ℘ i = P i = pS + g i (θ)S, 
